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By a direction given under Section 17(1) of the Patents Act 1949 this application 
proceeded in the name of FarbenfabrlKen Bayer AKtlengesellschaf t, a German Body 
Corporate, of Leverlcusen-Bayerwerk, Germany, 



lo a me tor uyeintr trom tin* vat. l*Jiese indi- 
cations refer both to uusulphonated and 
sulphonated products, specific nieution 
being made of tin- « opner. uii-kei and iron 
complexes. Iu reality, unsulphonated 

20 copper and nickel phthaloeya nines have 
no vatting properties. Sui phonal ion pro- 
ducts thereof are capable of being vatti'd 
but do not dye the fibre from the val to 
any material extent. I'usul phono ted as 

25 well ;ii sulphonated iron phi Inilocyauine^ 
are capable of Use as vat dyes, also "ox hi bit 
some affinity to the fibre, but yield unsatis- 
factory shades. 

It lias now been foiiuil fjiut cobalt 

3D phlhalocynuines are far superior to all 
other put ha louya nines as fai as vat tiny 
properties are concerned. Contrary 1o the 
uu>ubstituted copper and nickel com- 
plexes the uusubstituted cobalt phihalo- 

3o cyauitie is capable of use as a vat dye and, 
"ii dyeing from the vat. yields essentially 
eb-arer Monies than the iron complex. The 
properly of catling and yielding clear 
v;:l table dyeing* mi iextiles from :he rn* 
is not restricted to the unsuh*! ituted cobalt 
phihalocyaniii«\ Acr-nrd ing to tin- preseut 
■uvf'jtioii. 1 1n- aiiov.- pr»»persie< to a larger 
eXlrul are met with iho.se s>lb>t i I ill iou pro- 
duct;, of i-oh.ili pi. i halocyauine I lit* hydrn- 

-16 philir proji. j.v i.-f which has been 
increased by substitution For accom- 
plishing till- -in- ;. >ul.<i ii u« nt> of 
different kinds may be used, for instance, 
sulphonie acid groups, sulphonamide 

hi) irroti{>.> it he nitrogen of which may be 
[Price 2/8] 



sulphophthalic acid, 4-methoxypthalin 65 
acid. 4-uitro phthalic acid, or other hydro- 
phiiic substituted c/-di car boxy lie acids or 
the functional derivatives thereof. As a 
matter of fact, besides such substituents 
as increase the hydrophilic property, the 70 
cobalt phthalocyanines may also contain 
substituents which exert the contrary 
eft'eet, provided however, that there are 
sufficient hydrophilic substituents in 
order to accomplish at least a higher 75 
hydrophilic character than in the case of 
uusubstituted cobalt phthalocyanine. All 
these substitution products have generally 
better vattiug properties than the uusub- 
stituted cobalt phthalocyanine itself. This 80 
is true with the reservation that (he 
number of hydrophilic groups must not 
be so high as to render the products easilv 
soluble iu water as otherwise the affinity 
for the fibre of the ratted product will be 86 
impaired. 

The present invention also comprises 
the application of cobalt phthalocyanines 
w^h increased hydrophilic -properties in 
admixture with the uusubstituted cobalt 90 
phthalocyanine or with cobalt phthalo- 
cyanines cunlaiuing fjtlnr substituents. 
f t has been found that even small amounts 
of hydro philir cobalt phthalocyanines 
will do to eouvcr; larger amounts of nun- 
hyd.'.iphilic cobalt, phthalocyanines with 
poor vailing properties into a state iu 
which they exhibit exeelb'.t catling pro- 
perties. Such mixtures may be obtained 
in a simple manner, for instance, by atari- 100 
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Improvements in and relating to Vat Dyestuff s 



AVe, Faiiwenfabiukex Bayer, a German 
Company, of 22c, Lreverkusen-Bayerwerk, 
Germany, do kereby declare the nature 
of this invention to be as follows : — 
6 The present invention relates to the use 
of certain phthalocyanines as vat dye- 
stuffs. 

The phthalocyanines which are dis- 
tinguished by clear shades and excellent 
10 fastness properties have been used for 
pigmenting, as substantive dyes tuffs and 
a s dyestuffs for lake-making. In British 
Specification No. 322,169 some indications 
are given of phthalocyanines berng suit- 
15 able for dyeing from the vat. These indi- 
cations refer both to unsulphonated and 
sulphonated products, specific mention 
being made of the copper, nickel and iron 
complexes. In reality, nnsulphonated 
20 copper and nickel phthalocyanines have 
no vatting properties. Sulplionation pro- 
ducts thereof are capable of being vatted 
but do not dye the fibre from the vat to 
any material extent. Unsulphonated as 
2*5 well as sulphonated iron phthalocyanines 
are capable of use as vat dyes, also exhibit 
some affinity to the fibre, but yield unsatis- 
factory shades. 

It has now been found that cobalt 
30 phthalocyanines are far superior to all 
other phthalocyanines as far as vatting 
properties are concerned. Contrary to the 
unsubstituted copper and nickel com- 
plexes the unsubstituted cobalt phthalo- 
35 cyanine is capable of use as a vat dye and, 
on dyeing from the vat, yields essentially 
clearer shades than the iron complex. The 
property of vatting and yielding clear 
valuable dyeings, on textiles from the vat 
■*D is not restricted to the unsubstituted cobalt 
phthalocyanine. According to the present 
invention, the above properties to a larg-er 
extent are met with those substitution pro- 
ducts of cobalt phthalocyanine the hydro- 
46 philic property of which has been 
increased by substitution. For accom- 
plishing this effect, substituents of 
different kinds may be used, for instance, 
sulphonin acid groups, ■sulphonamide 
50 groups (the nitrogen of which may be 
[Price 2/8] 
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mono- or disubstituted by alkylaryl- or 
aralkyl radicals), sulphinic acid groups, . 
carboxylic acid groups, carboxylic amide 
groups, cyano "-roups, hydroxy groups, 
alkoxy groups, mercapto groups, alkyl- 66 
mercapto groups, nitro groups, amino 
groups, or acyl amino groups. These 
groups may be introduced into the cobalt 
phthalocyanine as usual, i.e. either sub- 
sequently to complex formation or in the GO 
course of preparing the. complex by start- 
ing from phthalic acids, phthalonitrilesor 
other phthalocyanine starting materials 
containing such substituents, e.g. 4- 
sulphophthalic acid, 4-methoxypthalic 65 
acid. 4-nitro phthalic acid, or other hydro- 
philic substituted o-dicarboxylic acids or 
the functional derivatives thereof. As a 
matter of fact, besides such substituents 
as increase the liydrophilic property, the 
cobalt phthalocyanines may also contain 
substituents which exert the contrary 
effect, provided however, that there are 
sufficient liydrophilic substituents in 
order to accomplish at least a higher 75 
liydrophilic character than in the case of 
unsubstituted cobalt, phthalocyanine. All 
these substitution products have generally 
better vatting x^roperties than the unsub- 
stituted cobalt phthalocyanine itself. This 80 
is true with the reservation that the 
number of hydro philic groups must not 
be so high as to render the products easily 
soluble in water as otherwise the affinity 
for the fibre of the vatted product will be 85 
impaired. 

The present invention also comprises 
the application of cobalt phthalocyanines 
with increased liydrophilic properties in 
admixture with the unsubstituted cobalt 90 
phthalocyanine or with cobalt phthalo- 
cyanines containing other substituents. 
It has been found that even small amounts 
of hydrophilic cobalt phthalocyanines 
will do to convert larger amounts of non- 
hydro philic cobalt phthalocyanines with 
poor vatting properties into a state in 
which they exhibit excellent vatting pro- 
perties. Such mixtures may be obtained 
in a simple manner, for instance, by start- iUO 
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ing the cobalt phthalocyanine synthesis 
from a preponderant amount of phthalic 
acid in admixture with a small amount 
of hydrophilic substituted phthalic acids. 
o Another possibility of preparing such 
dyestufr 1 mixtures consists in subsequently 
introducing- small amounts of hydrophilic 
substituents into the phthalocyanine mole- 
cule, e.g. by sulphonation. 
1" Among the various combinations of 
cobalt phthalocyanines with hydrophilic 
groups and such without hydrophilic 
groups as described in the foregoing para- 
graph, mixtures of the unsubstituted 
10 cobalt phthalocyanine with low sul- 
phonated cobalt phthalocyanines are of 
the greatest importance. In the prepara- 
tion of such cobalt phthalocyanine sul- 
phonic acids care must be taken that, as 
20 far as possible, only monosulphonic acids 
will be obtained. Such mixtures may be 
prepared either by cautiously sulphdnat- 
ing cobalt phthalocyanine or by starting 
the phthalocyanine synthesis from a mix- 
25 ture of smaller amounts of sulphophthalic 
acid with larger amounts of phthalic acid. 
Mixtures thus obtained may be blended 
with unsulphonated cobalt phthalocyanine 
so as to exhibit the desired degree of solu- 
30 bility. The best results are obtained from 
combinations of sulphonated cobalt 
phthalocyanine and unsulphonated cobalt 
phthalocyanine in which the cobalt 
phthalocyanine sulphonic acids are pre- 
35 sent in an amount of 15 — 40% by weight 
(calculated as monosulphonic acid). 

In these mixtures, sulphonic acid 
groups can be replaced with a similar 
effect by alkylamino groups. 
40 Cobalt phthalocyanine and the various 
hydrophilic substitution products men- 
tioned above as well as the combinations 
described in the foregoing will dye cellu- 
fc lose fibres according to the methods 
4u usually applied to vat dyestuffs. In 
general, the best amnitv is reached when 
dyeing from the hot vat. Many cobalt 
phthalocyanines are capable of being 
matted even in a weakly alkaline medium, 
50 lor instance, in the presence of 
ammonia and, therefore, may also be 
used for dyeing animal fibres* from the 
vat. 

The following examples illustrate the 
65 invention without being restricted thereto, 
the parts and percentages being by 
weight. 

Examples A — C describe various dyeing 
processes whereas Examples 1 — 22 refer to 
60 the preparation of various dyestuifs to be* 
used for such dyeing processes. 



100 parts of a cobalt phthalocyanine !5 
paste (corresponding to 1 part of the 100^' 
dyestuff) are added to 650 parts of water 
and 9.5 parts of concentrated caustic soda 
solution (38° Be; of 50° C. 44 parts of 
sodium hydrosulphite solution (1:10 dis~ 70 
solved in water) are caused to react with 
the above mixture for 15 minutes at 50° C 
208 parts of Glauber's salt solution (1 : 10 
dissolved in water; are then added and 50 
parts of cotton are dyed in the usual 76 
manner at 50° C. for one hour. After 
lifting the cotton is squeezed oft and hung 
in tne air for 10 minutes; it is rinsed in 
cold water, the dyeing is treated with 
dilute sulphuric acid (3.T parts per 1000 
parts of water) and it is rinsed once more 
with water. The dyeing- is then washed 
at the boil with Marseilles soap (2 parts 
per 1000 parts of water), rinsed and dried, 
u V to ff reen > olive-green or grey S5 

shades are obtained. 

Example B. 
oo^i- pa ™ of causti c sodu solution of 

S*i i J 20 parts of a paste of a cobalt 
phthalocyanine 1:100 (corresponding to 90 
0.^ part) and 8.8 parts of a sodium hydro- 
sulphite solution (1 part dissolved per 10 
parts of water) are added to 170 parts of 
water of 60 9 C. After 15 minuter 10 part, 
of cotton are dyed therein in the usual 95 
manner and, after hanging in the air, it is 
aftertreated as described in Example A. 
This process can be modified by increasing 
the quantity of caustic soda solution by 
6.1o parts and by adding 42 parts of 100 
Glauber s salt solution (1 part per 10 
parts of water). 

Example C. 
Describes the nrocess of a vat dyein" 
on wool: — * x05 

part of a cobalt phthalocyanine 
capable of being easily vatted (for instance 
the dyestuff obtained according to 
Example 22) is vatted by means of 1.8 
parts of concentrated ammonia (25%) and 110 
0.7o part of sodium hydrosulphite in ¥>Q 
parts of water at about 75° C. The vat 
is then filled up to 500 parts by adding 
water. 10 parts of wool are dyed in this 
liquor m the usual manner at 51 — 52° C 115 
for 1 Lour. After lifting and wringing 
out the wool is hung in the air for °0 
minutes, rinsed with water and treated 
with dilute acetic -acid (5.5 parts of glacial 
acetic acid per 1000 parts of water), rinsed 120 
and dried. Dyeings of aood fastness pro- 
perties are obtained. 



Example A. 
Describes the vat dyeing with cobalt 
phthalocyanine vat dyestuffs on cotton : — 



EXAACPLE 1. 

Describes the preparation of a mixture 
capable of bein? easily vatted of a cobalt 125 
phthalocyanine sulphonic acid with cobalt 
phthalocyanine : — 
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with good vatting properties from cobalt 
phthalocyanine and phosgene: — 

10 parts of cobalt phthalocyanine are 
added at 120— 130 8 C. to 100 parts of a 
5 mixture of aluminium chloride and sodium 
chloride (7:1). Phosgene is introduced 
at 150 — 155° C. As soon as a sample of 
the mix is capable of being readily vatted 
but not yet soluble in dilute caustic soda 

10 solution or only slightly soluble, the 
reaction is stopped and the dyestun* is 
isolated as usual. The dyestuf? may either 
be used directly for vat dyeing or, 
after drying and pasting from sulphuric 

15 acid, in the presence of the -same amount 
of cobalt phthalocyanine. In the latter 
rase, somewhat redder and fuller shades 
are obtained. 

ExAMPI/E 7. 

20 A mixture of : — 

5.55 parts of phthalic acid anhydride 
0.53 of trimellitic acid 

1.87 „ of cobalt sulphate (83%) 
1.177 of ammonium chloride 

25 14.5^ „ of urea, and 

0.17 part of ammonium molybdate 
is gradually added to 16.8 parts of nitro- 
benzene of 180° C. The melt is further 
heated at 180° C. for 6 hours while stir- 
30 ling. The dyestufF is recovered and puri- 
fied as described in Example 2. The dye- 
stuff thus obtained dyes cotton from an 
olive-coloured vat full, clear, blue shades 
of good fastness to water and excellent 
35 fastness to light. 

Example 8. 
Describes the preparation of a dyestuft: 
with good vatting properties from cobalt 
phthalocyanine and phthalic anhydride. 
40 A mixture of : — 

1 part of cobalt phthalocyanine 

2 of anhydrous aluminium 

chloride, and 
10 , f of phthalic anhydride 
45 is heated up to 210° C. for about 45 
minutes until the reaction product 
exhibits good vatting- properties. 

The working up of the mixture can be 
performed either in an acid or in an alka- 
50 line medium. The dyestuJf dyes cotton 
from the vat full, greenish-blue shades 

Example 9. 
A mixture of : — 

8.5 parts of 4-bromophthalic anhy- 
55 dride 

3.05 „ of phthalimide - 4 - sulpho- 

methylamide 
2.35 ,, of cobalt sulphate (83%) 
1.25 of ammonium chloride 

GO 12.00 „ of urea, and 

0.2 part of ammonium molybdate 
is gradually added while stirring to 22 
parts of trichlorobenzene of 180° C. and 



the melt is further heated at 180° C. for 
about 6 hours. t}5 

On proceding as described in Example 2 
a cobalt phthalocyanine is obtained which 
after pasting dves cotton from an olive- 
coloured vat full, greenish shades. 

Example 10. 7\) 

On proceeding according to Example 3, 
replacing, however, 2.26 parts of phthalil 
mide-4-sulphamide by an equivalent 
amount of 4-nitrophthalic acid there is 
obtained a dyestuff which dyes cotton from 75 
the vat full, greenish-blue shades of good 
fastness to water and very good fastness to 
light. 

Example 11. 
A. mixture of: — go 
16.9 parts of 4-nitrophthalic acid 
3.1_ „ of cobalt sulphate (83%) 

2.35 ,, of ammonium chloride 
29. 0_ of urea, and 

0.35 part of ammonium molybdate 85 
is gradually added while stirring to 42.5 
parts of trichlorobenzene at 180° C. and 
the melt is further heated at 180° C. for 
6 — 7 hours. 

On proceeding as described in Example 90 
2 there is obtained 4.4 l .4 u .4 111 -tetranitro- 
cobalt phthalocyanine in a good yield 
which dyes cotton from a yellow-coloured 
vat very full-olive-green shades, the nitro 
groups being converted thereby into amino 95 
groups. The dyeings which are distin- 
guished by very good fastness to light can 
be diazotized on the fibre and can be 
reacted in the usual way with coupling 
components, very full, olive-green to dark 100 
green dyeings of very good fastness to 
light and excellent fastness to water beim* 
obtained thereby. ° 
Example 12. 
^ mixture of: — ^5 

6.00 parts of 4-acetylamino-phthalic 
acid 

1.26 ,, of cobalt sulphate (83%) 

0.78 „ of ammonium chloride 

9.8 ,, of urea, and 

0.11 part of ammonium molybdate 
is gradually added while stirring to 21.6 
parts of nitrobenzene at 180° C."and the 
melt is further heated while stirring at 
180° C. for 6 hours. On proceding as 115 
described in Example 2* a cobalt phthalo- 
cyanine is obtained which, after pasting, 
dyes cotton from an olive-green coloured 
vat bluish-green shades of excellent fast- 
ness to light. 

Example 13. 
A mixture of : — 

7.36 parts of 4-methoxyphthalic acid 
1.87 ,, of cobalt sulphate (83%) 

1.17 ,, of ammonium chloride 12?, 
0.17 part of ammonium molybdate 
and 

14.5 parts of urea 



704,231 



1.6 parts of cobalt phthalocyanine are 
gradually added while stirring into 20 
parts of 10% fuming sulphuric arid at 
Toonx temperature. The green solution 
5 thus obtained is heated for about 4 hours 
at 35 — 38° C. until a sample which has 
been washed neutral with water begins to 
dissolve on heating with pyridine water. 
This degree of sulphonation is reached 

10 when about 2.7 — 2.9% of sulphur have 
entered the molecule of the cobalt phthalo- 
cyanine. When this point is reached sul- 
phonation is stopped and the solution is 
diluted below 40° C. with 36 part> of 

16 sulphuric acid of 66° Be. When the solu- 
tion shows only a small amount of free 
S0 3 , 2.4 parts of cobalt phthalocyanine 
are added below 25° C. and, as soon as dis- 
solution is completed, the whole is stirred 

20 into about 400 parts of ice water. ^ The 
precipitated dyestuft is filtered off and 
washed with hot water. The product dyes 
cotton from an olive coloured vat full, 
clear grenish-blue shades which are dis- 

25 tinguished by excellent fastness to light. 
A vat dyestuff of equal dyeing proper- 
ties is obtained by heating 20 parts ?4 
cobalt phthalocyanine in 150 parts^of 10% 
fuming sulphuric acid at 45 — 48° C. for 

30 2 — 3 hours until a sample which has been 
washed neutral with water can easily be 
vatted with sodium hydrosulphite and 
dilute caustic soda solution. If this is not 
the case, further 10—20 parts of 20% 

35 fuming sulphuric acid have to be added. 
The dyestufr" is precipitated by stirring the 
solution into ice water and washing the 
precipitate wfCh hot water. 

ExAAlPLB 2. 
40 Describes the preparation of a cobalt 
phthalocyanine with good vatting pro- 
perties from phthalic acid anhydride and 
sodium 4-sulphophathalate. 
A mixture of : — 
45 10.36 parts of phthalic acid anhydride 
2.86 of sodium 4-sulphophtha- 

late 

3.74 „ of cohalt sulphate (83%) 
2.34 ,, of ammonium chloride 
50 29.00 of urea and 

0.34 ,, of ammonium molybdate 
is gradually added to 24 parts of nitro- 
benzene at 180° C. and the melt is further 
heated at 180° C. for about 6 hours. About 
65 60 parts of volume of methanol un- 
stirred into the melt white hot. The dye- 
stuff thus obtained is filterd off by suction 
and washed with methanol. By boiling 
with dilute hydrochloric acid, filtering off 
6U by suction and washing with water the 
impurities are removed from the dyestuff. 
After drying about 19.8 parts of a cobalt 
phthalocyanine are obtained which, after 
redissolving from sulphuric acid mono- 



hydrate, dyes cotton from an olive coloured 65 
vat full, clear, blue shades of excellent 
fastness to light. 

y. VAMP LK 3. 

A. mixture of : — 
4 44 parts of phthalic acid anhydride ^0 
2.26 of phthalimide-4-sulpha- 

mide 

1.55 „ of cobalt sulphate (83%; 

1.18 of ammonium chloride 

14.5 of urea and 76 

0.18 part of ammonium molybdate 
is gradually added to 21.2 parts of tri- 
chlorobenzene and the melt is further 
heated at 180° C. for 5 — 6 hours. On pro- 
ceeding as described in Example 2 a cobalt SU 
phthalocyanine with good vatting proper- 
ties is obtained which dyes cotton full, 
very clear, blue shades of excellent fast- 
ness to light. The colour of the vat i.< 
olive. 85 

EXAMPI/E 4. 

A mixture of : — 

11.1 parts of phthalic acid anhydride 
6.1 of phthalimide - 4 - sulpho- 

methylamide 90 

4.7 of cobalt sulphate (83%; 
2.^ of ammonium chloride 

24.0 of urea, and 

0.4 part of ammonium molybdate 
is gradually added to 44 parts- of trichloro- 95 
benzene of 180° C. and the melt is further 
heated at 1S0° C. for about 6 hours. On 
proceding as described in Example 2 a 
cobalt phthalocyanine is obtained which 
after pasting from a mixture of sulphuric 100 
acid monohydrate and chlorosulphonic 
acid (5:1), dyes cotton from a yellow- 
olive coloured vat full, blue shades of good 
fastness to water and excellent fastness to 
light. 105 
Example 5 

A mixture of : — 
8.88 parts of phthalic acid anhydride 

5.08 of phthalic acid-4-sulpho- 

dimethylamide 110 
3.74 of cobalt sulphate (83%) 

2.34 ,. of ammonium chloride 
29.00 „ of urea, and 
0.34 part of ammonium molybdate 
is gradually added to 24 parts of nitro- 115 
benzene of 180° C. and the melt is further 
heated at 180° O. for about 6 hours. 

On proceeding as described in Example 
2 a cobalt phthalocyanine is obtained 
which, after pasting from a mixture of 120 
sulphuric acid monohydrate and chloro- 
sulphonic acid (5 : 1), dyes cotton from a 
yellow-olive coloured vat full, greenish- 
blue shades of excellent fastness to light 
and good fastness to water. 125 

Example 6. 
Describes the preparation of a dyestuff 
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is gradually added while stirring* to 22 
parts of triclilorobenzene at 180° C. 
Thereupon, the dy est off is recovered and 
purified as described in Example 2. 
5 4.4 , .4 11 .4 111 -tetramethoxy cobalt phtha- 
locyanine thus obtained dyes cotton from 
a yellow-olive coloured vat full, clear 
turquoise blue shades of excellent fastness 
to light and very good fastness to water. 

10 Example 14. 

Describes the preparation of a dyestuff 
with good vatting properties from cobalt 
phtlialocyanine and sulphur chloride. 
Starting at 50° C, 4 parts of cobalt 

15 phthalocyanine are added to a mixt ure of 
12 parts of anhydrous aluminium chloride 
and 24 parts oi sulpnur cliioride. tlie tem- 
perature being raised thereby to 60° C. 
The temperature is kept at 60° C. until a 

20 sample treated with sodium hydrosulphite 
and dilute caustic soda solution yields a 
clear, olive-brown vat, this stage being 
achieved after about 3 hours. The green- 
ish-blue, vat dyestuit' can be separated, 

25 for instance, by introducing the reaction 
mixture into dilute hydrochloric acid. 
The dyestuff is filtered oif by suction and 
washed with, water. 

For further purification the paste of the 

30 crude dyestufr is extracted with sodium 
sulphide solution, a small amount of a 
greenish-blue dyestuft" being dissolved 
thereby besides sulphur. Tlie insoluble 
blue dyestuff is filtered off, washed with 

35 water and dried, and can be used directly 
for dyeing from the vat. 

Example 15. 
A mixture of : — 

13.32 parts of phthalic anhydride 
40 6.33 ,, of 4-nitrophthalic acid 

5.6 ,, of cobalt sulphate (83%) 
3.51 of ammonium chloride 

43.5 of urea, and 

0.51 part of ammonium molybdate 
45 is added while stirring to 52.5 parts of 
nitrobenzene at 180° C. and the whole is 
further heated while stirring- at 180° C. 
for o — 6 hours. On proceeding as described 
in Example 2, 4^mononitro cobalt phtha- 
50 locyanine is obtained which, in the usual 
way, is converted on reduction with 
sodium sulphide into 4-monoamino cobalt 
phthalocyanine and, at last, into 4-mono- 
mercapto cobalt phthalocyanine by diazo- 
56 tizmg and treating the diazonium com- 
pouna with potassium thiocyanate and 
saponifying. 4 - monomercapto cobalt 
phthalocyanine dyes cotton from a yellow- 
olive coloured vat full, green to blue 
60 shades of -excellent fastness to light. 
Example 16. 
On proceeding according to Example 15 
starting, however, from 3.88 parts of 



phthalic anhydride and 12.66 parts of 4- 
nitrophthalic acid, 4. 4 1 -dimercapto cobalt 65 
phthalocyanine is obtained which dyes 
cotton from the vat full, blue to green 
shades. 

Example 17. 
On proceeding according to Example 15 70 
starting, however, from 4.44 parts of 
pnthalic anhydride and 18.99 parts of 4- 
nitrophthalic acid, 4.4 1 .4 u -trimercapto 
cobalt phthalocyanine is obtained which 
dyes cotton from a yellow-olive coloured 75 
vat bright, full, bluish-green shades of 
excellent fastness to light. 

Example 18. 
On proceeding according to Example 15 
leaving out, however, phtnalic annydride 80 
and using 25.32 parts of 4-nitropnthaiic 
acid, 4.4 A .4 Ai .4 111 -tetranitrocobalt pnthalo- 
cyanine is obtained. 4.4 i .4 11 .4 1A1 -tetra- 
mercaptocobait jpiithaiocyanine obtain- 
able t herefrom dyes cotton from an olive 85 
coloured vat greyish- green shades which, 
on after-treating with biciiromate in 
acetic acid, turn fully grey t the tastness 
to water being very good. 

Example 19. 90 
A mixture of : — 

4.84 parts of diphenyl-3.4-dicarboxylic 
acid 

4.80 „ of phthalimide-4-sulpho- 

methylamide 95 
1.84 „ of cobalt sulphate (83%) 
0.98 part of ammonium chloride 
9.44 parts of urea, and 
0.16 part of ammonium molybdate 
is introduced while stirring into 17.6* parts 100 
of trichlorobenzene at 180* C. and the 
dyestuft is recovered and purified as 
described in Example 2. The cobalt dye- 
stuff thus obtained dyes, after pasting 
from ethyl sulphuric acid, cotton from a 105 
yellow-olive coloured vat full, greenish- 
blue shades. 

Example 20. 
A mixture of : — 
3.68 parts of 4-methoxyphthalic acid 110 
4.84 „ of diphenyl - 3.4 - -dicar- 

boxylic acid 
1.87 „ of cobalt sulphate (83%) 
1.17 of ammonium chloride 

14.5 ,, of urea, and 115 
0.17 parf of ammonium molybdate 
is introduced while stirring into 22 parts 
of trichlorobenzene at 180° C. and the 
melt is further heated wnile stirring at 
180° C. for 5 — 6 hours. On proceeding as 120 
described in Example 2 a cooalt phthalo- 
cyanine is obtained which, after pasting 
from ethyl sulphuric acid, dyes cotton 
from a yellow-olive coloured vat clear, 
full, greenish-blue shades of good fastness 125 
to water and excellent fastness to light. 
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Example 21. 
A mixture of : — 
4^.0 parts of benzophenone 
of 

anthraquinone-J^-car- 
bonyl - 4 1 - amino-3.4-di- 
cyanodiphenyl (prepared 
from 4 1 - amino - 3.4 - di- 
cyanodiphenyl and anthra- 
quinone-2-carboxylic acid 
chloride) 
of phthalodinitrile, and 
,i of dehydrated cobalt 
chloride 

_ heated after adding* a small amount of 
Id pyridine at 240—245' C. for about 3 — £ 
o<? ur ;>- ^ ft ?r cooling down to about 
80—90 C. the melt is diluted with 84 
parts of methanol and the separated dye- 
stuff is filtered off by suction. By wash- 
20 in~ with methanol, boiling; with dilute 
hydrochloric acid and boiling with o-di- 
chlorobenzene the dyestun 3 is obtained in 
a pure state. The dyestuff dyes cotton 
from a yellow-brown coloured vat clear 
25 blue-green shades of good fastness to 
water. 

Example 22. 
Describes the preparation of a dyestuff 
especially suitable for wool T at dyein^. 



A mixture of : - 
22 parts of urea 
IS 



30 



2.8 „ 
1.8 „ 
0.25 part 

parts 



of condensation product of 
4-aminophthalimide and 
the chloride of trimethyl- 
aniino acetic chloride 35 
of cobait sulphate <S'3%> 
of ammonium chloride 
of ammonium molybdatc 
and 

? - of benzamide 40 

is introduced at 180 s C. into a .stirring 
vessel and the melt is stirred at 180 — 185^ 
C. for 2—3 hours. The melt being still 
in a warm condition is diluted with 440 
jjurts of water, acidified with hydrochloric 45 
acid and the dyestufr thus obtained is 
salted out by adding 1060 parts of 
common salt solution. The dyestuff can 
be purified by dissolving once more in 
dilute hydrochloric acid and salting out 
wit •t common salt and is soluble in dilute 
mineral acids with a bluish-green colour. 

Dated this 12th day of November, 1948 
CAEPMAELS & HANSFORD, 
Agents for Applicants, 
24, Southampton Buildings, 
London, W.C.2 



COMPLETE SPECIFICATION 
Improvements in and relating to the use of Vat Dyestuff s 

"We, Fa&benfabiuken- Bayer, a German 



Company, of 22c, Leverkusen-Bayerwerk, 
55 Germany, do hereby declare the nature 
of this invention and in what manner the 
same is to be performed, to be particu- 
larly described and ascertained in and by 
the following- statement; — 
60 The present, invention relates to the use 
of certain phthalocyanines as vat dve- 
stuffs. * 
The phthalocyanines which are distin- 
_ guisked by clear shades and excellent fast- 
65 ness properties have been used for pig- 
menting, as substantive dyestufts and as 
dyestufts for lake-making-. In British 
Specification No. 322,169 some indications 
are given of phtlialocyanines being- suit- 
70 able for dyeing from the vat. These 
indications refer both, to unsulphonated 
and sulphonated products, specific men- 
tion being- made of the copper nickel and 
iron complexes. In reality, unsulpho- 
75 nated copper and nickel phthalocyanines 
have no vatting properties. Sulphonation 
products thereof are capable of being 
vatted but do not dye the fibre from the 
vat to any material extent. Unsulphonated 
80 as well as sulphonated iron phthalo- 
cyanines are capable of use as vat dyes, 
also exhibit some affinity to the fibre/but 
yield unsatisfactory shades. 

It has now been found ' that cobalt 



phthalocyanines are iur superior to uU 85 
other phthalocyanines as far as vattin«r 
properties are concerned. Contrary to the 
unsubstituted copper and nickel complexes 
the unsubstituted cobalt phthalocyanine 
preferably in the presence of auxiliary 90 
agents, for instance, pyridine, or <di->- 
hydroxyethylthioether, is capable of use 
as a vat dye and, on dyeing from the vat 
yields essentially clearer shades than the 
iron complex. The property oi vatting 95 
and yielding clear valuable dyeino-s on 
textiles from the vat i* not restricted to 
the unsubstituted cobalt phthalocyanines. 
According to the present invention, the 
above properties to a larger extent are met 100 
with in those substitution products ot co- 
balt phthalocyanine the hvdrophilic pro- 
perty of which has been increased by sub- 
stitution. For accomplishing this efrect 
substituents of different kinds may be 105 
used, tor instance, sulphonic acid groups, 
sulphonamide groups (the nitrogen of 
which may be mono-or disubstituted by 
alkyl-, aryl- or aralkyl radicals;, sul- 
phmic acid groups, carboxylic acid 110 
"roups, carboxylic amide groups, C yano 
groups hydroxy groups, aikoxy groups, 
mercapto groups, alkyimercapto groups, 
nitro groups, amino groups, alkvlamino 
groups or acylamino groups. TkeVoduc- 115 
turn of some of these substituted cobalt 



704; 

phthalocyanine dyestuffs is described and 
claimed in co-pending Application Xo. 
13341 / 52 (Serial No . 704,310) . All 
these substitution products have gener- 

.") ally better vatting properties than 
the unsubstituted cobalt phthalo- 
cyanine itself. This is true with the 
reservation that the number of hydro- 
philic groups must not be so high as to 

10 render the products easily soluble in 
water as otherwise the affinity for the 
fibre of the vatted product will be 
impaired. 

The present invention also comprises 
15 the application of cobalt phthalocyanines 
with increased hydrophilic properties in 
admixture with the unsubstituted cobalt 
pthalocyanine or with cobalt phthala- 
cyanines containing other substituents. It 
20 has been found that even small amounts of 
hydrophilic cobalt phthalocyanines will 
do to convert larger amounts of non- 
hydrophilic cobalt phthalocyanines with 
poor vatting properties into a state in 
25 which they exhibit excellent vatting pro- 
perties. 

Among- the various combinations of 
cobalt phthalocyanines with hydrophilic 
groups and such without hydrophilic 

30 groups as described in the foregoing para- 
graph, mixtures of the unsubstituted co- 
balt phthalocyanine with low sulphonated 
cobalt phthalocyanines are of the greatest 
importance. The preparation of such co- 

35 bait phthalocyanine sulphonic acids is des- 
cribed in co -pending Application No. 
13341/52 (Serial No. 704,310). The best 
results are obtained from combinations, of 
sulphonated cobalt phthalocyanine and 

40 unsulphonated cobalt phthalocyanine in 
which the cobalt phthalocyanine sulpho- 
nic acids are present in an amount of 15 — 
40% by weight (calculated as nionosul- 
phonic acid). 

46 In these mixtures, sulphonic acid 
groups can be replaced with a similar 
effect by aikylammo groups. 

Cobalt phthalocyanine and the various 
hydrophilic substitution products men- 

50 tioned above as well as the combinations 
described in the foregoing will dye cellu- 
lose fibres according to the methods 
usually applied to vat dyestuffs. In 
general, the best affinity is reached when 

55 dveing from the hot vat. Many cobalt 
phthalocyanines are capable of being 
vatted even in a weakly alkaline medium, 
for instance, in the presence of ammonia 
and, therefore, may also be used for dye- 

60 ing animal fibres from the vat. 

The following examples illustrate the 
invention without being restricted thereto, 
the parts and percentages being by weight. 
The cobalt phthalocyanine dyestuffs 

65 lef erred to in these examples may be 



obtained according to Examples 1 — 5, 7, 
10 — 13, 15 — 18 and 22 of the accompany- 
ing provisional specification. 

Example A. 

Describes the vat dyeing with cobalt 70 
phthalocyanine vat dyestuffs on cotton : — 

100 parts of a paste of a cobalt phthalo- 
cyanine dye stuff (corresponding to 1 part 
of the 100% dyestuff) are added to 650 
parts of water and 9.5 parts of concen- 75 
trated caustic soda solution (38° Be) of 50° 
0. 44 parts of sodium hydrosulphite solu- 
tion (1 : 10 dissolved in water) are caused 
to react with the above mixture for 15 
minutes at 50° C. 208 parts of Glauber's 80 
salt solution (1 : 10 dissolved in water) axe 
then added and 50 parts of cotton are 
dyed in the usual manner at 50° C. for one 
hour. After lifting the cotton is squeezed 
ofi a-nd hung in the air for 10 minutes; it 85 
is rinsed in cold water, the dyeing is 
treated with dilute sulphuric acid (3.7 
parts per 1000 parts of water; and it is 
rinsed once more with water. The dyeing 
is then washed at the boil with Mar- 90 
seilles soap (2 parts per 1000 parts of 
water), rinsed and dried. Full, blue to 
green, olive-green or grey shades are 
obtained. 

■frXAMPLre B. 96 
4.1 parts of caustic soda solution of 38° 
Be, 20 parts of a paste of a cobalt phthalo- 
cyanine 1 : 100 (corresponding to 0.2 part; 
and 8.8 parts of a sodium hydrosulphite 
solution (1 part dissolved per 10 parts 100 
of water) are udded to 170 parts of water 
of 60° C. After 15 minutes 10 parts of 
cotton are dyed therein in the usual 
manner and, after hanging* in the air it is 
after treated as described in Example A. 105 
This process can be modified by increasing 
the quantity of caustic soda solution to 
6.15 parts and by adding 42 parts of 
Glauber's salt solution (1 part per 10 
parts of water). 110 
Example C. 
Describes the process of a vat dying on 
wool. 

0.2 part of a cobalt phthalocyanine 
capable of being easily vatted (for 115 
instance the dyestuflt obtained according 
to Example 22 of the accompanying pro- 
visional specification is vatted by means of 
l.S parts of concentrated ammonia (25%; 
and 0.75 part of sodium hydrosulphite in 120 
120 parts of water at about 75° C. The 
vat is then filled up to 500 parts by adding 
water. 10 parts of wool are dyed in this 
liquor in the usual manner at 51 — 52* C. 
for 1 hour. After lifting and wringing ]^>5 
out the wool is hung in the air for 20 
minutes, rinsed with water and treated 
with dilute acetic acid (5.25 parts of 
glacial acetic acid per 1000 parts of 
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water;, rinsed and dried. Dveings of good 
fasteness properties are obtained. 

Having now particularly described and 
ascertained the nature of the said inven- 
5 tion and in what manner the same is to 
be performed, we declare that what we 
claim is : — 

1. A process for the manufacture and 
production of vat dyeings which consists 

10 in treating the material to be dyed in an 
alkaline vat with a vat dyestufi: compris- 
ing 1 cobalt phthalocyanine or its sulphonic 
acid, sulphonamide. sulphinic acid, car- 
boxylic acid, carboxylic amide, cyano, 

16 hydroxy, alkoxy, mereapto, alkylmer- 
capto, nitro, amino, alkylamino and 
acylaraino stibstitution products, water 
and a water-soluble reducing agent. 

2. A process, as claimed in claim 1 in 
20 which the vat dyestuff comprises a mix- 
ture of a hydrophilic substituted cobalt 
phthalocyanine and cobalt phthalocyanine 
or a non-hydrophilic substituted cobalt 
phthalocyanine. 



3. A process for the manufacture and 2b 
production of vat dyeings which consists 

in treating the material to be dyed in an 
alkaline vat with a vat dyestuff compris- 
ing a mixture of cobalt phthalocyanine 
sulphonic acids with substituted or un- 30 
substituted cobalt phthalocyanines con- 
taining about from 15 to 40 per cent by 
weight of cobalt phthalocyanine sulpho- 
uic acids calculated as inonosulphonic 
acid, water and a water-soluble reducing 35 
agent. 

4. The process for the manufacture and 
production of vat dyeings substantially as 
described in the Examples A — 0. 

5. Materials dyed in the vat when 40 
obtained according to the process as 
claimed in claims 1 — 4. 

Dated this 20th day of October, 1949. 
CAKPMAELS & RAXSFORD, 
Agents for Applicants, 
24, Southampton Buildings, 
Chancery Lane, London, W.C.2. 
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